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I. 


SUMMARY 


An evaluation of data obtained from the running of OCP 6lOl8 
has verified proper LM integrated systems performance during 
a simulated manned mission. 

W T g ® nerated and dispositioned during the running 
of this OCP. An adnitional three DAR’s were generated and 
disposicioned during the retailed Data Evaluation (DDE) and 
do not affect vehicle performanpe. 

All PCM channels were evaluated and found to be satisfactory 
except for GT0201 S-Band PA RF Power Out, and GHII456 Pitch 
Attitude Error (externally redundant channel 60). The PCM 
measurements are listed in the. Evaluation Worksheets of Enclosure 
\ ). blCCOl ana Ghi-4^6 anomalies are described on pages 19 and 20. 

MSSE recommendations pertaining to Electrical Power, Flight 

Control ana Instrumentation subsystems are contained in section 
V of this report. 
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11 . A. TEST OBJECTIVES 

The test objective of this OCP was the verification of the LM 
System to perform all functions required during a manned 
mission. The mission is divided into six phases. These phases 
are briefly described below: 

~ S Y SZe - ^. Eval uation - This phase of the mission simulates 
the various modes of supplying power to the LM buses prior 
to the rM separation irom the CSM. Subsequent to switchover 
from the CSM power to LM power, activation and self test 
c. ohe io.'. Subsystems is performed by the Commander and LM 
pilot. 

2. PP^..Burns - the simulation of this mission phase is initiated 
after completion of the LM Systems evaluation. Two descent 
propulsion burns are performed during this phase. Along with 
the burns, the Rendezvous Radar, Landing Radar and the Elec¬ 
trical Power Subsystems were also exercised. 

3* —- Subsystem Checkout - This phase of the mission includes PGNS 

ana AGS alignment, static check of the RCS and Ascent propel¬ 
lants and selection of Ascent Power and Water. Countdown for 
the Ascent burns is initiated by the event timer. The Rendez¬ 
vous Radar is exercised for the simulated tracking of the CSM. 

4. Ascent. Rendez vous and Docking -T he mission simulation of 
ohe ascent burns is initiated by performing the auto ascent 
profiles. Rendezvous and docking is simulated by; Rendez¬ 
vous Radar self test, tracking light turn on, RCS X-axis burn, 
propellants, gases , and fluid checks, EPS status checks and 
manual operations in attitude and translation control. 

f-~ s l '~P 0C — n g De-Activation - At the conclusion of the ascent 
burn, rendezvous and docking phase the docking lights and C-Band 
transponder are turned off. 

6 * —■ Abort and Rendezvous - After placing the cabin controls and 

circuit, breakers for a coasting descent configuration. Abort 
and Abort Stage profiles are initiated. An AGS Autopilot 
Rendezvous is simulated after the Abort and Abort Stage 
proxiles. All critical functions are monitored in the ACE 
S/C Control Room and on displays in the LM cabin. Manual 
operations are performed by the CDR and LM Pilot. 

PP* B. Real Time Data Evaluation 

The test objectives were verified by an evaluation of all available 
da.ta. (PCM, Cabin displays and LPRS) for every sequence of the OCP. 
This evaluation was performed in the Real Time Data Evaluation 
(RTDE) room which was staffed 24 hours/day by MS&E personnel and 
part time by Subsystem and Test Team personnel. All data anomalies 
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rrL d °^ m ^ ted ° n anoaal y reports (DAE's) and brought 

5 Sk- LIacVs/? 6 *“? COndUCt0r f ° r ^ -tioT Status 
U , ! ! d ACE S ' C recorder strip chart data evaluation was 

documented in the EAR and MS&E logs respectively. 


III. DISCUSSION 


111 • A * Flight Control Subsystem (FCS) 


Flight ^Control drifted the performance of the 

revised the fliSt c^r^ ^- AUh ° Ugh aU B ^aces were 
, • ' £ Ail €ht control measurements were exercised nnd 

evaluatea in detail during the following dynamic ™*: 


0 

Seq 36 

RGA Checkout 

0 

Seq 39 

RCS Firing Via ACA Checkout 

0 

Seq 12 

AGS S tandby 

0 

Seq h 3 

AGS Activation and Checkout 

0 

Seq I9 

AGS to FGNS Alignment 

0 

Seq 57 

First DPS Burn 

0 

Seq 63 

Second DPS Burn 

0 

Seq 65 

Manual Functions Associated with Coast DPS Burns 

0 

Seq 79 

Auto Ascent Profiles 

0 

Seq 8? 

Command X-Axis RCS Burn - Ascent Burns, Rendezvous 
and Docking 

0 

Seq 89 

Manual Translation and Attitude Control as per 

0eking Ascent Burns, Rendezvous and Docking 

0 

Seq 92 

AGS Abort-Abort Stage 


1 - DPS/APS Burns 


An analysis of all PCS data pertaining to the APS 
simulated ourns indicates satisfactory results 
Q&oa ls documented in Enclosure (l). 


and DPS 

Representative 


P • FGNS/AGS Alignment 


A verification of the AGS IMU align canabiHit-i 

using the AGS and PG.’JS downlink data ^5® by 

program tm , uo " nj - laK ^a ana the appropriate LDRS 

relate^the AGS and^H C ° mPUteE the equation 

Pitch attitude, bb f downllnk data by calculating the yaw.roil 
pitch attituaes thereby verifying IMU alignment. A comparison ’ 


and 
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of the expected and actual angle readout 
Table I. The PGNS/AGS Alignment signal 
m Enclosure ( 6 ). 


is provided in 
flow is contained 


TABLE I 

PGNS/AGS ALIGNMENT COMPARISON 


Expected Attitude 

YAW 

ROLL 

PITCH 

30° 

- 6 o° 

-9° 

Attitude calculated from LGC 

Be wn link 

30. Ai 

-59-6A 

-e.w 

Attitude calculated from AEA 
Downlink 

30.38 

-59.60 

-8.145 


3. AGS Abort/Abort Stage 

t6St ’ otherwise kn°^ as AGS Sim- 

of the Tnt ? “ 1Sequence 92- This test is used as a part 
of the integrated factory checkout procedure for the AG° P 

fl ghf^atioLln "?° rt/Ab ° rt t6St S AGS 

to 5.t SS-SS 

sations^rfT and aC r ler0!Eeter scale fe ctor and bias coapen- 

ofthe test “Sri!" ° * h ® AEA tceci0ry prior to initialization 
the test. Targeting information for the major guidance 

modes are loaded into the AEA memory at appropriatfSes 

Results of -b n H f ^ teSt by thS m pilot via entries. 
pilot ° °‘ e , runs of sec luence 92 showed that the LM 

Mori-f ®° VerbUraenea with time critical BEHA entries 
suffer Were ^ t0 the test Procedures to permit 

f “ ent tlEe for uninterrupted flow of DEDA inputs It wa« 
also obvious y from the results of the dry runs thNN 
evaluation of the te^f wnnin v ' . y uns ? that a proper 

nrofiio cv, • " woula be compromised without a detailed 

P-ofixe showing expected results. 

Since a profile was not available for data comparison it w' 
necessary to report as anomalies (EAR 6) 'thosepoint 
-too* resulted 1, u„e„l.i«d „ a nn doc»e»t,d 

Two DAP. ’ s (numbers 5 and 6) were written arai -„et +v ,- 
A statement of the DAP's is as follows: sequence. 

DAE # 5: When descent batteries high voltage taps indicate 'W 
jet driver output Au indicates "OK". P indicate o.f , 

A ? a ‘?rf SiS 0f unomalous condition revealed that iet An 
nrine *“ lh,t «• 

une apparent anomaly was rriss-inxr 'rv-.c J F xu fe. 

* ^ssing. .he manner of operation exhibited 
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the ATCA/lnstrunentation 1 sarpli lbUte h- t ° the characte ristics of 

tiers of the A?r s iSl output“f ities a * ^11 as varia- 

button operation. A contributing h‘ £ UXm6 of A£0Rr STAGE push 

(approximately 2o mv). These chfracteri^ ■ ^ BGA in phaEe nul1 
action is required. cnaracteristics are normal. Iio 

were" observed^as n followsT 10r ° f PltCh Steering ei ^ors (GH1456) 
l5 “’* ' £ 2 ? E ”‘ *° —> ” •**>• « *»»»»« 

19:97:56 ' d;"2“Ltp„« r .““' & thr6shoia *«'-*« j«t 

19 : :08 - Steering error exhibits noisy output. 
lo*LR-ifi 0 + 

\ § 6rr0r g06S t0 2ero at time of A30BI STAGE. 

19 '' 13 ' 19 ‘ £S"f,| p r SI ““' a » “»•'»“ ««■ attendant Jet 

19:13:1,8 _ Plta ' t “ rl “ 8 »> *° «ro « ti.e of J«o Eng Off 

19:53:50 - eaceed ,h„, M d , lth . ttena , Bt 

19 ; 5-*: i i4 - Steering errors go to zero. 

driver outSs^momentaiilyS^^ W “ h attendant J et 

19:51:58 ' Staarirlg errors again momentarily exceed thr«h 
with attendant jet driver outputs. 

AK°o f oSlcSf r S ““•*"? S *««. I«t revealed 

W° 6 ~=. The reeSdltK BB 

in Section III A (4). tlng from this D AHare contained 

Recommendations 

5o 1 f, t „rS° 1 LS t deL"S„ 11 2 f r r ' 1 during Me* 

(TAB’S 2,4, 5 6 8 ato , evaluation. The anoimlies, 

report, hav^ been’disSsi^iof^ SeCWon IV of this 
and MS&E. Several action“ite^s h° ® satlsfact i°n of NASA 
rationed BAK #6. «* ^ 

“ &Sp) 1S ™«r«d »y the « Hlot 

profile U P ti“ 5S“ ^eA^StSf^ «*“ 

■re. at ti.es, too large fo , p „ cessloe 
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III 


amoS^of Wm + 8 nd subse ^ e nt) to reduce the 

0 of DEDA entries required by the Ij/*> fEstahHc*^ 
ere. response tine, be _, 

” .%f-e"v”2om“ “ S r T “* inoMto 

pnr -* Piles, jet driver output profiles and 

6 lC 3 I; mi S Profiles, into the final copy of OOP 

0 11 i£ recommended that Mission Analwi* q 0 ■ 

modify the AGS ABORT/ABOPT S^APP ^ Y Simulation 

> /AWKT SiAGE Program such that the 

- errors are of a marrrvi+-n/ 3 *> • 


B 


att-? ’ -program such that the 


COMMUNICATIONS SUBSYSTEM VERIFICATION 


The function 
integrated c 
capability v 
during the I 
transmission 
and Televisi 
Interface ch 
Comnunic&tic 
to communics 
the flight. 


performance of the Communications Subsystem in an 
iguration was demonstrated. S-Band and VHF Voice 

5-3 "ss »,i n ui\ rs er plow 

(Hi and Lo Bi t'/f "f 1 "^ ’ S-Band and VET data 

1 tranl^ s) W6re dem °nstrated. Ranging 


Turing the Subsystem Verification OCP 3 ftrv 37 

erated. (Refe rence LMO 3d ° 37 > three DR ’ S were gen- 

° Switch in the EM position and either 

mltic^ly swLches a 2 U fM VO A e ******> the ^em auto- 
the -Wru ZT ! t PM - A Procedural step of cvcUne 

S tack *° ™ «*•«■» ’"&> 

° Ji St V S ;Sts P "S,''" Pllf “ r KF Po “ r (G,rCC01 ) reaflouta 

PA rpA-O the l l Tl CSU by a bad transducer on the 
be replaced T£c W and Diplexer, will 

^^20^ O-SE and Flight Hardware incompatibility. 

tingl'he 6 large C frequencv'd 6 T*" “* Capable ° f d ^la- 
mission i e g *yl q T * de ^ atl ° ns P re£ ent during TV trans- 
OcS« demodulation bandwith is insufficient 

L“Sr a ,‘rs" • ia 

since signal plus noLfto nof^ aCCepteble - However 

as required in OCP 3 80 3 7, this^ls'stm^e^ deterained 

* CTS = Communication Test Stand 
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Co E municaticL 1 Susb5stem D (Eeference S ^ d 5^3)f “ g ^ 016 

° £*“ HeadS6tE 

Lighting^heostat o ^1 ^ * 

lesftLi 2 vSts «“ »*«*£*£ is 

possible soluti^n’uSer staTis'to add CU v U ? n - A 
to assure voltages of aad a l lmi tmg resistor 

Tbp JZw •' g f greater ^ han 2 volts across the pot 

Veb'-^'e Test 1 '? presen * ly under stud y by the EMI group, 
vehicle Test Team, and the LCA vendor. 

0 —ft • The VOX Control for the L^FA cpop . . 

"hn+" PTm m ” Ior zne DbEPi se es a continually 

c^-e of^P ou ^ ut > thus the tape recorder is net 

ITe-il y f™ U) ° ff - The Slgnal lessor 

this _ raf M W replaced at KSC to disposition 

C= 1 ™aoEL“'sStl~ t "J 1C “,'“ Ve *“ * “«*■«*»«, th, 

ERA’S will hive to be recced be classified as flight-ready. Two 
to be perfumed at KSC prior 11 the fT^™ 1 WiU haVe 


C. RADAR PERFORMANCE VERIFICATION 


An evaluati 
Landing Rad 
both Radars 
anomalies v 
detailed da- 
pertaining ■ 
Rendezvous j 


? f f he data for the LM-3 Rendezvous Radar and 
XU?-* ^ Prescribed b y OCR 61018, disclosed that 

-;l n f + 10n f/i thln their scope of operation. No 
-- detected for the Landing Radar. Two post-test 

i !T 1 “‘ lon (“*'■ 10 „d 11) „S issSa 

SlS Th ‘“ 40 “* *«»« 


1 . Landing radar Verification 

Sofol ^i r T esfT anC , e ® Valuation encompassed the verifies. 

iL-r ® ’MS 

fni f al- £ mH aS 7! rified by the proper readouts of the velocity 
wLXn dat t- aS dete ™ioed from cabin meters, which were 

*i.hm .is specification values defined. The resilts of til 
evalua.^cn are summarized in Table II he 



TABLE II 
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SELF-TEST VERIFICATION 


Meas No. 

GN 7523 

GN 7524 

GN 7525 

GN7527 


Source 

Measurement Description 

Units 

Recorded 

Value 

Limits 

9M93 

Altitude Rate 

fps 

+U50 

-*+13 to 

-I457 

2 - 2/3 

-■ateral Velocity 

fps 

+200 

+200 min* 

7 -&J 3 

Forward Velocity 

fps 

+200 

200 min* 

S” 3 A 

Altitude 

ft 

8290 

8100 to 
8^50 


Ki-Sesf°-:? e LI/u:c I ° terfa " «« 

V.L, „d vScitr“SSf * C °" P “ ls ” of Altitude 

velocity vectors as shown in Table III. 

TABLE III 

VERIFIC ATION OF LR/LGC INTERFACE LURING SELF-TEST 
Description Units LimitsBecorded Value “ " “1 


Altitude 


Units 

Limits 

CRT 

Recorded Value 
ESKY LGC 

feet 

8156 to 8 k 18 

8286 

8281 

8277 

fV> ^ 

j.ps 

-22 5 to -266 

+21,6* 

+ 216 * 

+2146.5* 

fps 

93 1 to 990 

961 

961 

960.7 

■fS^ Q 

630 to 686 

658 

657 

658 


Cabin 

Meter 

8290 


Scale factor is -i due to anomaly in Aurora 88 program. * 

“ Sc b SS«V“l°l be e- co r " 1,t ' 4 *“*«®. 

Eadar. That is *h= vZh! ^ —ification ot the LM -3 Landing 

to reflect true’velocities while ! h ente !' lng the meters is processed 
V is unprocessed velocity ££ ^e velocrty vector data (V V 
order to deterriVe ** 11 + ^ . Thls chan & e was implemented in Y 

during the flight (Referenc^ lSd ^!!?i). V ° Uld 6ffeCt radar °P era tion 


T” — the da ; a taken uuring the Self-Test Mode reveals 

is capable of —ting a u t he 
antVnfti'i* XT ? functionE - In addition, the 

was veri^-ei 73 chaniE “ and the associated control circuitry 
- enfie- -uring both manual tilt and LGC commanded tilt. 







GAEC 

18 June 1968 Pa ge 9 

..... If® 5 ^ 1-108 


The ICC commanded tilt from descent to hover was accomplished 

in 6.3 seconas which is within tolerance (10 seconds) The 
above was verified using DFI data. seconds;. The 

2 . Rendezvous Radar Verification 

Rendezvous Radar performance evaluation encompasses the veri^. 

of SeratLi t A ut ° TraCk and ™ Designate modes‘ 
vous ^adar /ICC ^^ ltl0n ’ antenna slew rate and the Eendez- 
PflR-. • 1 faCe Was verif ied. Two TDR-s and two 

s were issued, which are discussed in Section (e). 

a. Self-Test (Auto Track) Verification 

The operation of Self-Test was verified during the RR 
Au,o Tract ,nie of operation. Similated val^fs of range 
checv an£e r& 'l Were insert<=d to permit quantitative 
Tablf CT. Vi& displa y s - The d ata is summarized in 

TA 3 LE IV 

SELF-TEST VERIFICATION 


Meas. No 


GN 76 I 3 

GN761L 

GN76U 

GJJ7616 

GN76L2 

GN 7618 


Source 


Measurement Description 


9M9A 

9M9B 

17M1 

171*11 

17141 

17K1 


Range 
Range Rate 

ATM Output (Trunnion) 
ATM Output (Shaft) 
Transmitter Power 
ATM Output (AGO ) 


Units 


NM 

fps 

VDC 

VDC 

VDC 

VDC 


Recorded 
Value 


193 

- 172.25 

2.1 

2.9 

2.1 

2.9 

3 . 1 * 

1.25 


Limits 


I89 to 198 

-^59 to -5ll 
0.0 to 2.5 

1.5 to 3.5 

0.0 to 2.5 

1.5 to 3.5 

2.1 to 1.8 
0.7 to 3.0 


Slew Rate Verification (Manual Mode) 

^!* ate£ verified by determining the speed with 

Table y\>^-TT m ° ti °? reSponds to slew commands, 

the " bl comparison of data as determined from 

the cabin ue.ers and from the ACE Strip Charts. 
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TABUE \ 

SLEW RATE VERIFICATION 


Slew 

Direction 

Sequence 

Elevation or 
-(9M/3) 

Azimuth Rate 

~£lew Rate 


Milliradian/ 

Sec 

mr/sec converted 
to deg/sec 

ACE Strip Chart 

Shaft Up (Lo) 

b5-015 

3.5 

1.17 

O.Q 

Shaft Down(Lo) 

i5-019 

2.9 

0.98 

0.66 

m runnion Right 
(Lo) 

l5-oei 

3.2 

1.08 

0.69 

Trunnion Left 
(Lo) 

15-021 

2.8 

0.9I 

0.39 

Trunnion Hi 

15-026 

Not Recorded 

N/A 

L.i 

Shaft Hi 

15-026 

Not Recorded 

N/A 

Ik .2 

Shaft Op(Lo) 

82-011 

3 

1.01. 

1.5 

1.8U 

Shaft Down(Lo) 

82-016 

3 

1.01 

Trunnion Right 
(Lo) 

82-019 

3 

1.01 

2.2 

Trunnion Left 
(Lo) 

82 -023 

2.9 

0.98 

1.76 


e ;fr Spec_(LSP 370-2F) requires a High Slew Rate 
of 7 deg/sec minimum and a Low Slew Rate b»ing nominallv 
1 deg/sec Table V shows that the low slefratT^s 

PortXt -2“ CaMn m6terS 9 ^ /3 ’ were aE expected. 
Post Test evaluation, utilizing the DC Resolver outputs 

° n> ; A1A 3, yield erratic slew rates, therefore 

*1° * as lssued - This DAR was caused by an inconSt- 

res'olier e f^ 1 conditioa ^g equipment and^e 

nor^l L/^TnfV Se \ SeCti ° n IIIC 2(e)) * This iE a 

Mode?l m/UX lnterface behavior during the Auto Track 


c. LGC Designate Mode Verification 

When switch 17S3 is placed in the LGC position, the 

vousXds M ° d ! 15 activated - Turing this mode the Fendez- 
D^ta ^ nt6nna wtion is governed by LGC commands. 

Data analysis reveals that the antenna followed the LGC 
commands, i.e., it moved to the designated positions^ 

aS/S p H" cr"• <h ae8/ "» io » 

position^ c S ^ 6 + ^ ^ F ° r a co “P arison antenna angular 
Charf ^t dete £ mined from the CRT, LGC Dump and Strip 
Charo aata, see TableVI in Section III C 2(d) P 
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d. Rendezvous Radar/LGC Interface 


ihe KR/LGC interlace was vpri 

ohtained from the DSKY and LGC DownUnk^th^hf^f ^ 

™ n r-:: e the a s ta s r ip Chart vaiues - Tabi - 


TABLE VI 

RE/LGC INTERFACE . ANTENNA ANGULAR POSITION IN DEGREES 


Description’ 

CRT Reading 

I£C Downlink 

Strip Chart 

Limits 

Trunnion Angle 
Shaft Angle 
Trunnion Angle 
Shaft Angle 

30^.99 

310.07 

359.98 

0.03 

30b. 98 

310.06 

359.98 

0.03 

311 

313 

0.51 

0.1 

3 Ob .7 to 305.3 
309.7 to 310.3 
359-7 to 0.3 
359-7 to 0.3 

-- 




TABLE VIX 

RB/LGC INTERFACE - RANGE AND RANGE RATE 



by the Rendezvous Radar! There is a sli^h! d Processed 

between the antenna angular position f! dl ? cre P«wy 
strip chart and from the LGC This . E Qe erminea fran th e 
following two reasons: ’ be 6Xpected for the 

l ' 2*2,22' 2“ r s u 

both the ?6X Tj'ir S pr0cesEed b y the LGC uses 

windings. Therefore! e the V LGC°dI^ t is SiDe ^ cosine 

5 me ua, oa^a is more accurate. 
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SfLTS'-uL' f* "f; ° n tte ■ trip «“«» ««»«.«. 

That ^ ? * 10 “ data and arithmetic manipulation. 

to ra^’h ^ 15 in V ° ltS 1)0 * This *** to be converted 
to VRMS by calibration curves. The following eouation 
then has to be utilized: S equation 


Angle 


V Reference 


v Reference is 28 VRMS ± 5 $. 

This method of determining angular position is inaccurate 

tiveT'o d °t the 1/50out ^ ut ’ but “ canbe JESS? 

the antenna. ermine “ approximate " angular position of 
Summary of R/R Test Discrepancy and Data Anomaly Reports. 

for tMsVt tw ° ME ’ S were iss ued against the Radar 
for this test. The two TDR's and two DAR’s are considered 
closed although DAR #11 does not have a conclusive disS 
tion. A brief description of the anomalies follows: 

o TDR #12: When the LGC designated the antenna to -55 
degrees in Trunnion, data showed the antenna to 
e a .'9 egrees. The sine and cosine resolver 
output signals were also missing from the CRT. 

It was determined that the PGMS 28V 800 Hz reference 
signal was not present at the resolvers. Subse- 

PGHS 800 V H Stl?ati ? n reVealed that the loss of the 
TO..S 800 Kz signal was caused by "stressing” the 

Mode Select switch (l 7 S 3 ) to its stop, ttos,open! 

thi^TDR 112 th ®. 800 Hz line - Final disposition of 
s TDR was that the observed switch action is 

^rf er - b10 of this iype of multi-wafer rotary 

Tv! t ! h n ana d ° eS n0t cons titute a defective component, 
-i-he sequence was rerun successfully. 

o TDR #15: When displaying range data on the DSKY, a 
readout of 0 was obtained. 

pr ° gram used t0 interrogate the Rendezvous 
fenge and Range Rate has a safeguard 

is outside^r WlU n0t bS displayed if the antenna 
° utsiae the program limits (Mode 1 : ±70 deg 

in trunnion, +60 -70 deg in shaft). The LGC's 
wHch 6 ^ 66 - 0 ^ a ° benna Position comes from the CDU 

fo the Sc 1VeS fl ^ Sngle fr ° m the antenna re solvers. 
PGWS In^ reSOlVers are excited with the 

T^cv 8 F fu 8 0 Z signal - However, in the Auto 
Pm w m e Ue "a 6 resolvers are excited with 15 VRMS 

bv tS cT tw, C °“ SeqUently ’ the -ngles 1 dSd 

y the CDU with the RR in the Auto Track Mode 



are in error. The CDU angles, which the LGC 

r^:v? re .. out ° f the progra ° uinits be ^use 

caul A L+ lndlCation ‘ Therefore, the LGC 

^ a ? ot process Range information during 
the Auto Track. K 

tion^he Rendezvous E adar Range informa¬ 

tion the LGC must have an antenna angular position 

indication from the CDU that the antenna is witUn 

its program limits. By proper code insertion 

" falSe " ant6nna an S u Tar°position 
"thn„^+-> ; (0,0) was slmu Tated, thus the LGC 

data thus oht WaS " lthinits Program limits. The 
data thus obtained was acceptable. Since the normal 

iT ° TO °r rat ^ iS With the 28 Volt reference, 

•’ 17S3 ln 1X52 Position, this is not a problem. 

DAE # <^bs e \T e ?v n w E 0033014 ’ GG3305 ’ “338U and 

bbe ^ Reso].yer Outputs as processed by 
signal conditioning equipment were utilized 
to determine the antenna manual slew rates, 
hese siew rates were erratic and out of the 

^rri?o mit ). (see Tabie siew rate verifi - 

During the Manual Slew Mode, the Radar utilizes 

5 rv -?, 0 ," 2 ref ' r ™“ >*»«• s 

P 16 , 1 ™ 3 28 800 Hz reference signal 

JL utlllzed when the Radar is in the LGC mode. 

expected dUring ^ Desi 6 nat i°r were as 

The slew rates in the Manual Slew Mode were in 

MIT 0 Signal U c e incoir ‘ patib ility between the 

15V S G ° ndltlonan g Equipment and the ATCA 
2) o H ^?4 B0l rf Excdtation ( s ee Enclosure 

STOchS-i^f f °° HZ SignalE are not P hase 

p£2 di ff ^ ° ther ’ and hence a random 

phase difference exists between the resolver 

?he P MJT a scm h r M dea °r lati ° n re f erence signal in 
tP S P^i Manual slew mode). In the LGC 
e^the MIi/SCEA and the Resolvers references 

^ SamS SUpply ’ Precluding an incompat¬ 
ibility. Consequently, the IX Resolver data is 
only meaningful with 17-S-3 in the LGC position. 

' utn^f° M ° de is a back ‘ ap ”° de > to be 

wit' = aSe ° f an failu re, the incompati- 

Se°w Mode" ?he C “i dUrin f flight ' In the 
~ v. ae > the slew rates can be determined 

from cabin-meters S ®/ 3 if desired. Since d^r- 

mination of slew rate* ic o - • Z. er 

,, . raLes is not a mission objective. 

this incompatibility does not take on critical 
proportions. 
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r, .. . nawuutt was m tne stowed 

Position the IX Resolver Output signals show a 

sha- n C ?he g a I"" P ° Siti0n 0f about 22 degrees in 
shax. The antenna maintained this position for 

o“SS- L“ cona ’ ana the " “ aa “^ '*■«>»« 

lts original position. Discussions 
with the Radar Tech on station at the Tile 
revealed that as far as he knows, the antenna 

ninr^ - m °y® d at this time > i1; was mechanically 
pinned m the stow position. * 

There is no known reason for this anomaly esDecmllv 

and C the an* endeZV ° US Eadar TOS off at th i* time * 
“ the antenna was mechanically clamped to its 

fS W this°an tl0 ?‘ H ° WeVer > EOlne Possible causes 
or this anomaly are ennumerated below: 

Seme one inadvertently moved the antenna 

Instrumentation Path Problem (Non-repetitive) 

800 C pz Refp ge ln phase relationship between TONS 

f| nCe and ATCA 800 Hz ^solver 
Excitation (See Enclosure 2). 


III. D. PHOPUI^IDK AND RCS 

The results of data evaluation (Enclosure M U v, . ,. 

proper functional operation nf L pj? • h lndlcated 

The basic checkout consisted of: opulslon and RCS subsystem. 

1. Functional operation of the Caution and Warning . 

2 - * nd 

3. Verification of cabin display and controls. 

U ‘ Verification of RCS quad heater control . 

5. Functional operation (simulation) of the FQGS Control Unit. 

6 . Verification of Valve position indicator. 

HC?S SSg^e^ 

graph III A. flight Control Subsystem, Para- 

by'an 6 "out^of"vehicle^configuration"" h" ^ ^ WaS CaUEed 

shooting a GSE TDR # 9 . Ko DAP's were generated^" fr ° m trOUble - 
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HI. E. ENVIRONMENTAL CONTROL SUBSYSTEM (ECS) 

1. Heat Transport Section (HTS) 

The function of the HTS is to provide thermal control of the 
LM equipment. A redundant loop provides thermal control if 
a allure of both pumps in the primary loop occurs. Both 

loops were verified to function properly during the following 
operation: & 

o Glycol pump checkout in both primary and secondary loops. 

o Automatic pump switchover. 

o Glycol accumulator low level checkout. 

o Verification of loop temperature and pressure. 

o Verification of Caution and Warning indicator 

dab #3 was generated against the HTS. This DAB was subsequently 
ransferred into TDB #21 and was dispositioned as follows: 

o gjpneous operation . The glycol bleed valve was erroneously 

? h £ Uy ° Pen causin S an excessive glycol loop pressure 
e f= es :> lve Pressure decay could not be accomo- 
eu y the glycol accumulator and consequently resulted 
in a low discharge pressure (GF9997) value when the glycol 
caution light illuminated. A within tolerance pressure 
at the time of the caution light indication was observed 
when the glycol bleed valve was correctly cracked open to 
allow a controllable pressure drop. 

0 ^oneous tolerance range. The OCP limits of 22 to 26 
, v.nich are determined from ambient pressure, head 
pressure of the liquid, and the accumulator spring constant 
were recalibrated. New OCP limits of 20 to 2k PSIA were * 
established and incorporated in the OCP. 

2. Atmosphere Revitalization (ARS) 

The ARS provides suit/cabin cooling and ventilation. These 
functions were verified during the following operations: 

o Suit fan checkout in normal mode. 

o LiOH cannister selection in normal and egress modes . 

o Suit gas deverter valve operation . 

o Suit isolation valve operation. 

MK #7 »as generated against the ARS. This DAR vas eubse- 
rSSoSr ''”' 4 *° ™ t0 “ #136 “ J »“ die P°sitioned 
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o Disposition of the ECS caution indication . 

was observed for a low suit fan A P(GF1083) discrete 
caution indication occurred when the suit fan switch'(m) 

SlS£ e ;. ln r P 1 P0Siti ° n and the ^ suit fan i 7 ? } 
of t2 3 A p £ cir Th ln ^ lbl , ted by a previous deactivation 
ati of t e ffi L r The anomalous iUuznin- 

IZZ “ CS Cautlon is due to the charging of 

low su^ C fan r “ ntact Which f nhibits the 

effect will not j_ ? signal. The capacitor charging 

sit In Presen ! itself durin ^ fli e ht because normfl 

witchover with 7S1 is accomplished with the AP 

' breaker JcbXT * Cl ° Sed ^figuration. Circuit 

breaker bCB120 controls the relay contact which inhibits 

the^low suit fan A P (GFIO 83 ) signal (Reference 1AV 330- 
3. Water Management Section (WMS) 

?oSoing: rily 0Per£tiOn 0f tbe WGS *as demonstrated for the 
o Ascent/descent Water Tank Quantity simulation. 

° ”®‘ 1 **"* (J p b **’ e " reg “ tlat “■> 
o Water separator rates, 
o Water tank selector valve operation, 
o Verification of Caution and Warning, 
o Water crossover solenoid valve operation . 

cwIh 1 ™ C f? ES0Ver solenoid valve (TBR #11) was found in th 
GFklS M 1 p 1 between h th eSUlted / n “ ° Ut of limit s reading for 

f?i ,Ure) - ^TpriSylter 

5rS?St3?sS^?Siss- 

a r between the .secondary regulator 


' r " “* «* « «“ “ * for th. 
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outlet and the suit loop pressure (GF^lOP^ 

successfully rerun afte? the ^McS^iae?^"^ 

configuration i.e.ty opening the water crossover solenoid vato. 

Oxygen Supply and Cabin Pressure Control Section (OSCfCS) 

S- CS aS S cabinV“ gaSe ° UE fOTB the ° X ^ en to ^intain 

nee^- S JtJi Y*?**'*** ™ required. Oxygen is supplied as 
and~cabin or'suulea^ge! *“ ^ ^ m6taboliC COnsumption 

function & were: VeTto ™ ed to verify the 0 SC 1 CS / 

o Ascent/descent oxygen tank quantity simulation 
Asc 0 2 tank 1 - GF3582Q * r 

Asc 0 2 tank 2 - GF3583Q 
Desc 0 2 tank - GF358I4Q 

o Qg demand regulator - selection of (Close-Direct 0 - 
- ai:) in - Egress). t 2 

o Associated caution and warning indications. 

2 se°Om"t\ PreSSUr ! W6re simulated thru GSE connects by 

in lirit.s p« r a lnstr umentation readings were verified 
m -its as shown m evaluation sheets. 

E 1 ZE 7 RICAL POWER SUBSYSTEM (EPS) 


EPS perf 
test. 7 
monitors 
recorder 
from the 
compacts 
steady s‘ 


Z~fr ^as satisfactory throughout the OCP 61018 -LM -3 
-- and DC voltages, DC currents and frequency was 
-on analog strip charts, and the discretes'on event 

'‘c an/™ 3 ' The Strip Chart data was compared to data 
, LDES annotatedOCP copies and to LDRS Com-Gen 

. -a u a to verify proper performance under varying and 
*te load conditions. ye ana 


pSS^nerief° r Se Was provided b y ^ix silver zinc 

thr^7, : :‘;;7 Q u tw ° ascent ba tteries were each 20 cell. 

iere eac>~20 celf^nrT The f ° Ur desceat Series 

!*-“ I cell four hundred ampere hour units tanped at the 

thfs-u-- / r ° Vide " redUC6d V ° ltage for tbe initial part^of 
^ Hussion and OCP testing. Three reverse current 

low voS: Lis ic s°hi g r::iS^.x n f 

certei^^ondit-^ ^ lfUnCtion ind ication would^esponrundef 6 

co-^etec7ithin‘Tf° volta 8 e and current if switchover is not 

indicaticns^erely re-verified"their 2^“ ° f these -Unction 
stimuli. Strip chart and LDRS S! to res P ond to proper 

r i P naXt and LDRS ^ verified satisfactory switchover, 
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Enclosure (3) shows the switchover as recorded on the h«tt 
current chart. It should be noted that ^ battery 

Enclosure (3) are not phase sensiU^ SeQS ° rS iD 

oo^y o, fficSITSS sXw 

Two TDK'S and one DAK were generated during the OCP. 

\ . JCJ was exhibited earlv in the OflP t-.,. k ^ 

voltage was attributed to batterj age ^ 

TDK ^ \ehicle was out of configuration because of earlv 

5iss£r=^L Sirv-JxdLr 

DAE £pf S^'fa^e^e^eni^ndi 0 V ° ltage 

Currents after switchover of batterj l^errarLllow™ 6 *' 

BAT 1 60 amps (F.S. on recorder) 

d ^* 2 am P s reverse current 
??: 3 9*3 amps reverse current 

mT 4 9*7 amps reverse current 

Maximum reverse currents during switchover were 
PAT 1 None 

BA? \ o?*n amPS 1 °° m te P s ) 

ul l « ampS , (BAT 1 and 2 HV taps) 

51-0 am P s (^T 1, 2 and 3 on HV taps) 

£^d c rrL” 2 “? L a T;s'T to " ■“ & - 2 

vehicle load was 2 b’a. mvs Th P reverse current and the 

on BAT 1 and reverse current on MT% fandt " f“ e88iTe current 
anticipated ner LM) mod*. > , ^ 4 " was norin al and 

provide procedural changes"to^the J ^ CreW S y stems 

this condition. ' H alertlng the LM Crew of 


III. G. EXPIDSIVE D^/ICES SUBSYSTEM (EK. 


r U * ble “* ra «" <™<=, 

the evtatiorSA Xrt, « LriS i ” e ° te r °” 

as having 1 een evaluated only at specifi 
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entire * 0 CP^ 6S * W iE fact been evaluated throughout the 

oTs^ Y “T, sta f — 

tently, their telemeS ^ ? perates inadver ‘ 

or relays are at faul^ E-- with^^ dastlnguish which relay 

procedures, the proper W5’ £* 0X0202 kn ° Wled ? e of the 0CP 
determined t-p • A - . d GYCBoe indication can be 

determine from'the totTwh^asT “* T expected one can not 
for investigation! happened but it does give reason 


GY0231 and GY0232 monitor 1 
KI 5 ) of each system. The m 
are arranged with their nor 
daisy chain. The normal in: 
indication will not give in 
but again with a prior infc: 
one can determine the expec* 


Review of GYOB01, GY0B02, C- 
revealea the expected indie, 
performed. 


~e remaining firing relays (K7 then 
.cnitoring contacts of these relays 
-ally closed contacts in a series 
.-ication is an On (one). An off 
-ormation as to which relay was fired 
Ration of the OCP procedures 
-ed On or Off indication. 


f0231 and GY0232 throughout the OCP 
anions in support of the procedures 


III. H. HCSTRUI-IEI'JTAT ION 

All measurements tested ind; 
signal processing functions 
a test of the instrumental!: 
and 130 discrete measuremer.: 
analog and 5 discrete measui 
Corporation (Enclosure ( 5 )}, 
could be given a full range* 
thrust chamber pressure), al 
investigated for at least th 
The evaluation worksheets ar 
\ 1 / • 


ividually by subsystem involved the 
°* instrumentation, and thus constituted 
: r ‘ subs ystem itself. A total of 121 analog 
-s were tested during OCP 6101&*- 28 6 

resents were covered by AC Electronics 
. Aithough not all of the transducers 
,? x nbimuia (e.g., fuel quantity, 

-- PCM telemetered measurements were 
-e proper static value during the OCP. 

” attached to this report as Enclosure 


“ *° <* ,«,pt 

GiQ 201 S-Band PA RFFewer Out - The S-Band power ampUfier 

Sr cerSin S co U rI- ^ ^ WaS f0Und ^ -If^nctJon 
ca-agraph III c t' 1 ® 866 CocE1 unications Section, 

&ra ^ n 111 c ol -nis report and DR #95). 


during the post^e^rdeteir^-^vatoation 111 -'^ evaluated 

a evaluation in reply to Eeference (a). 
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O GH1456 Pitch Attitude Error - A review • * 

externally redundant PCM channel 1&Ltor T * 7 ^ 
time slice during this C^P !1 • * a ten second 

of aU channels ^ith the Ver ^ fled P r °Per operation 

it -is also contained or. internsn ^u 1 n0t be l0St because 
fortv- + wo TVn* c ~ rnally channels seven and 

°r Thls anoinaly is described in BAR # 12 . 

The Caution and Warning Electrcri cs of r 4 

were used throughout the OCP to verify caution ^^"^ 1011 subs y Btem 
inputs and master alar-, active--’™* 1 and warnin S signal 

alarm actuations (Gl^^in- tte ** ® 9 maSter 

malfunction of the CWEA nC ~ 6 ’ n ° ne of whlch indicated 

Two of the master alaS'aeSatic-T 6 “ Unex ^ lained "aster alarms, 
interference when the dockin- ii-h* Were caased b y electromagnetic 

Radar Heater Caution was erroneously indi ° n . and Rendezvous 

described in TDR # 1 . ^ indicated. This anomaly is 


SOffilARY OF IAEA AMOM AIY REPORTS (bar) 

weie^ene^Sd^uriS'Reri^iS^T^T 11181 ' this ° CP * Nine 

remaining three during the Lst "Tt (ETDE) and tba 
(“*)■ Tb -e DAR’s are ^Lel JeLw ** Ewlm1ion 

1 E^criouon - Reverse current indication on descent batteries 

l>2 and '- (G«202 5 GC120 3 and GC 12(A) duri™ 
high volume switchover . ^ 

atam ‘* • SSXS’T s “ — 

“ 2 t** 1 ***■ Z°Ta ^ m *«« (mih6 » 

uurii.g ATCA circuit breaker (1*CB82) closure. 

" ***•* ' Sto ”“ l " S ° f ACE S / C Hoc 

sensitivity. No action required. 

MR 3 des cri ptio n - Erroneous_Glycol Pump Discharge Pressure 

(GH 9997 ) indication at time of Caution and 
Warning light activation. d 

cos it ion - Transferred to TDR #21 nn^+ 

^i.Operator- error. 

«o «ti*rss«". bi ” a ° ff *“ *“ r ‘» a - 

“ 1 « *U Attitude Et„ r 

SiSof 1 f 56 ^“! a Giill *57) indications 
uring aGS standby,operate switchover. 
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D i s position - AEAoutput registers are in a random state 
at time of AGS switchover from standby to 
operate. Normal operation. No action required 

DAE 5 Des criptio n - One pulse of a i-U jet (GHlUlB) pulse train 

button S operation ^ 6 tlme ° f ^ ^ PUSh 

~ P ° Eiti0R - ' S e ^ PP ^T an= ^ l0US behavior ^ attributed 
to the^ATCA/lnstrumentation sampling 

+^ bl f^« t:L ® E and the near threshold value of 

ISsf^rT * 1 r ;put “ ae «■» « «* 

™LS “ lt0 ° 0p " atl “- to .ctioo 

“ ^ ~ '' 1Pa '‘ £ ' SSS y "" ° f P1TC » *««"«• &ror 

Dispositio n - Jiorml operation of the AEA, The steer™ 
errors are a function of the steering 
computations. Attitude errors should be of 
sufficient magnitude to minimize the effect 

eLa* h6ma ^ Cal errors - Limit «« critical 
pSag?aph a iii n A. 66 recommenda tions under 

7 ~- CriPtl ° - ' SUit Com P ressor Fail 

(GFx0o3) indication. 

D ispositio n - Transferred to TIP. #20 and DR #136 


PAE 8 Description - 


Disposition - 


DAE 9 Description - 


Disposition 


DAE 10 Description - 


■ A one hundred millisecond time differential 

(ISS) S5""» 

2 e ITT 1 ^ different ial results from 
ACE S/C recorder resolution. No action require 

on A^S* 1 J6t flring ( GHll,20 /GHltel) appears 
on aul S/C recorder 5A1A2. 

veri^iet^r^ 5 and . LDRS data not 
n ^ ^ Dir-.n & . iJo action required ACF 9 /r 
Control Eoom malfunction. * ACE “ S / ( 

Calcula :ions for the slew rates of the EE 

SSttT ° f t0l6ranCe and ^ erratic^ 


Di sposition ,- Incompaf nlity between Radar output and 

required* ' ^ Oncitl0 ^ ng equipment. No action 
required See page 13 for explanation). 
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11 Sssaiaion.- ail, the RR was 1, rt „, a 

ta shows that the antenna unexpectedly 
moved about 1 2 degrees* 

M apSiti °^ - - ™ of f at this time, therefore, 

antenna apparent" movement unexplainable, 
ror possible causes, see page 14 . 

12 SaiSEtisn - Error.™, externally rednndant Channel 60 

data for Pitch Attitude Error (GHII456). 

^position - Monitor at KSC and delete from FCMTEA 

loading list if defective. See recommendation 
under paragraph III. H. lon 

CONCL USION'S & KEC 0 MMENI 1 ATI 0 NS 

SSiIS r ^L p r£Lta:° t,s “ tei syste “ 

All DAR-S were successfully cispositioned. 

MSPE r,co_„ a , the following action „ , ««» „f MR., p, 6> „„ „ 
A. Cr.w Systems (Reference paragarph IHF and MR #1) 


Three battery malfunction indications, 
current, were activated during the swi 
™ battery taps. All three batteries : 
oy the completionof the switchover. I- 
that Crew Systems add a note to the AC: 
to the possible battery malfunction in* 
battery switchover (For LM-3 only). 


because of reverse 
tchover from LV to 
returned to normal 
z is recommended 
’* alerting the crew 
ucation during 


B ' Xl#) AnalySiS ^ Si -^tion (Reference paragraph III A and 

S *» a .ol2;«-5 r.r”' BEM en,Me 

DiUJA entries required by the LMP. 

o It is recommended tha Miss ion Anal vci c 4-. 

T, ? t Engineering Inelnoe 

all 
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o It is recommended that Mission Analysis and Simulation 
modify the AGS ABORT/ABORT STAGE program such that the 
attitude errors are of a magnitude to minimize the contrib¬ 
ution of computational errors in flight control responses, 

C. KSC Test Operation (Reference paragraph III H and EAR #32) 

o A review of redundant PCM channel data during post test 
DDE revealed that the externally redundant channel 60 
(GHII 456 Pitch attitude Error) has malfunctioned. It 
is recommended that KSC Test Operation monitor the above 
channel and if found defective, initiate the paperwork 
to remove it as an active channel from the FCMTEA. 

Loading List. 


mr 


cc: 






T. J. Kelly 
J. Coursen/E. 

G. Smith 
R. Hafter 
T. Attridge 
F. Wood^ Vg 

R. Pratt 

J. Devaney #/ . 

S. Montvila S/W> 

R. Conticchio ’(10) 

M. Vici 
P. Carstensen 

L. Gran 
R. Landman 
R. Specht 
V. Maiorana 
D. Bradley 

M. Ciavarella 
J. McCue 

D. McCloughan 

B. Gaylo 
M. Dandridge 

C. Keenan 
R. Steele 
J. Riordan 

E. Griffin 

R. Botwin 
A. Adams 

F. Elliot 

V. Sturial 

S. Campbel 
J. Marino 

W. Smith ' 

G. Skurla, KSC 

H. Grossman, KSC 
H. Morfin, KSC 
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